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A classification of leptonic currents witfi respect to C-operation requires 
the separation of elementary particles into the two classes of vector C-even 
and axial-vector C-odd character. Their nature has been created so that 
to each type of lepton corresponds a kind of the neutrino. Such pairs are 
united in families of a different C-parity. Unlike the neutrino of a vector 
type, any C-noninvariant Dirac neutrino must have his Majorana neutrino. 
They constitute the purely neutrino families. We discuss the nature of a 
corresponding mechanism responsible for the availability in all types of axial- 
vector particles of a kind of flavour which distinguishes each of them from 
others by a true charge characterized by a quantum number conserved at the 
interactions between C-odd fermion and field of emission of gauge bosons. 
This regularity expresses the unidenticality of truly neutral neutrino and 
antineutrino. Thereby, such a true flavour together with the earlier known 
lepton flavour predicts the existence of leptonic strings and their birth in 
single and double leptonless beta decays as a consequence of the unity of 
symmetry laws. 
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The nature itself unites all elementary particles in families of a different 
C-invariance [1] . To one of them apply the earlier known C-invariant leptons 
(/^ 7^ l^) and the Dirac neutrinos (lyf v^) with vector Vi currents. Among 
the fermions of another family one can meet the C-odd Majorana (z/^^ = vf.j) 
neutrinos [2]. They have their C-noninvariant Dirac [vf = i?f') neutrinos 
[3] corresponding in the united families to a kind of truly neutral leptons 
[l^ = I^) of axial-vector Ai currents. Such a separation of fermions into the 
two classes of vector (V) and axial- vector (^4) types leads us to a unified 
principle [1] that 
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The feature of a presentation ([T]) is the idea that each type of vector 
lepton testifies in favour of the existence of a kind of C-invariant neutrino. 
These pairs can constitute the leptonic families of a vector nature. We must, 
therefore, define their family structure in the united form [Ij: 




Any family possesses an individual flavour Ej . This gives the right to 
characterize each particle by the three {JX = e^, /i^, r^) lepton flavours: 

f +1 for lY, lY, i^ii, i^m, 
Liv = -1 for Jl Jl vj^, i?r,, (6) 
[ for remaining particles. 

In the framework of a conservation law of full lepton number 

Lgy + L^v + Lt-v = const (7) 

or of all forms of lepton flavours 

Liv = const, (8) 
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the interaction with virtual photon of a vector nature (7^) of the same types 
from the left (right) -handed individual paraparticles [1] 

= 4 = (9) 

c = (^a.4). ri, = (i-rn,i^rL), (10) 

for example, in the elastic processes on a nucleus Coulomb (Z) charge 

'r,«('«,L) + A[Z) A l^g") + A(Z), (11) 

'^ilMr.l) + A(Z) 35 vYiPi) + A(Z), (12) 

including only the C-invariant leptons or their neutrinos is fully possible. Any 
difermion here can also explain the C-even electric charge conservation. 

The presentation (Ej) expresses the regularity that each of axial-vector 
leptons has his truly neutral neutrino. They constitute the united families 
of C-noninvariant fermions of a Dirac nature. Thereby, such pairs establish 
their family structure: 

( .A A. .A A. ( v^^ 



{%) .(Pe^ -e%, (%) Apt^ M% (^^) .(P.". f^)L,-- (14) 

A highly characteristic feature of this picture is the fact that a formation 
of any of individual parafermions 

li = (lt4), r^ = (lijt), (15) 

4, = (<'<!. 4). '■;:„ = (4,p,l) (16) 

is responsible for the legality of C-noninvariant electric charge fT] conserva- 
tion, for example, in the processes on nuclear targets 

(^,«(I^,,) + A{Z) 2^ l-'if ) + A{Z), (17) 

<h«l) + A(Z) I'fiPf) + A(Z), (18) 

where the incoming fluxes consist only of C-odd leptons or of their Dirac 
neutrinos. They interact with virtual axial- vector photons (7"^), the existence 
of which was postulated over thirty years ago [B]. 



Another important consequence implied from (Ej) is that to each type of 
C-noninvariant Dirac neutrino corresponds a kind of truly neutral Majorana 
neutrino. The similar pairs constitute the purely neutrino families of axial- 
vector fermions of a different nature. This gives the possibility to define their 
family structure in the following form [3]: 

{%) ^t)R, [S) 'i"^' ^2)r, [S) 4)r,-, (19) 

[fA] ,(^^, --t)L, {""S] .(-M. V^)L,.- (20) 

Such a picture is based logically on the idea of a coexistence law of truly 
neutral neutrinos of Dirac and Majorana types [3]. Thereby, it predicts the 
conservation of C-noninvariant axial- vector electric charge [^7], for example, 
in the elastic scattering on a spinless nucleus 

^ML,Ri^MR,L) + AiZ) 4 + AiZ) (21) 

as a unification of left (right)-handed C-odd fermions in individual difermions 

^VMi^M ~ (^ml^^mr)^ ''^vmvm ~ (^mr^^ml)- (22) 

On the other hand, as was noted in the work p.], any of parafermions (Ej) 
and ( fTUI ) can be formed only in the case where flavour symmetry establishes 
the interaction P-symmetrical picture, although P-symmetry of fermion is 
basically violated at the expense of its self inertial mass [3] . If we here take 
into account that as well as in systems (Ej) and (fTUI). the existence of a hard 
P-symmetrical connection between the two particles of each of paraparticles 
(USD, ( JTBI ) and (I22j) is by no means excluded naturally |7], then there arises 
a question of whether the hypothesis about unidenticality of truly neutral 
neutrino and antineutrino is not strictly nonverisimilar even at the violation 
of CPT-symmetry of a CP-even axial- vector fermion itself |1] . 

Our purpose in a given work is to formulate a principle, according to 
which, any of families (fT3|). (Ej), ( fT^ and ( 12U| ) distinguishes from others by 
a true charge characterized by a quantum number conserved in the processes 
with axial-vector leptons and neutrinos analogously to the fact that lepton 
flavours or full lepton number are conserved at the interactions between vector 
Dirac fermion and field of emission of gauge bosons. The true charges of all 
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C-antisymmetrical leptons for both types of C-noninvariant neutrinos and 
antineutrinos are different and that, consequently, lead to a kind of truly 
strict selection rules. 

It is well known that a truly neutrality of neutrinos of a Majorana nature 
implies the absence in such fermions of a vector C-even electric charge and 
of each lepton flavour. But, as we have already mentioned above, unlike 
the earlier picture of the united Coulomb interactions with leptonic currents, 
their classification with respect to C-operation assumed the existence for all 
C-noninvariant types of leptons and neutrinos of a kind of an axial-vector 
C-odd electric charge [7j. 

It is important that by this reason in the interaction process with the 
same nucleus of the two types of massive Dirac neutrinos of the vector V and 
axial-vector A nature 



"{"Lr, <r) + A(Z) vivj, 4) + A(Z), (23) 

P(prfl,L. + A^Z) -'"^ Pi^r, Pf) + A{Z) (24) 

there arise not only parafermions ( JTUj ) and ( fTBI ) but also the united systems 
of particles of a different C-invariance 

llA = (yL-^(\,), rli = (v'{^Xi}, (25) 

C = K.P«). rZ = {vtn,v]^). (26) 

The existence of any of paraneutrinos and (ESI) is, as was mentioned 
in the work [ilj , incompatible with parity concerning the C and P as well as 
with lepton number conservation law. 

These violations would seem to say that either among the incoming parti- 
cles the same C-even or C-odd neutrinos are present or the hypothesis about 
unification of fermions in families of a different C-parity is not valid. On the 
other hand, as follows from simple reasoning, each type of an asymmetry P] 
arising at the expense of interference between the interactions of symmetrical 
and antisymmetrical character can be explained by a formation of a unified 
system of the two particles of the vector and axial- vector nature |ID] . At the 



same time, C or P nonconsevation at the interaction of neutrinos of the most 
diverse currents with the same field of emission is practically not excluded 
[H]. At our sight, this becomes possible owing to the fact that among the 
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investigated particles one can find sometimes as well as other types from the 
same fermions. 

But here we have learned that an appearance in the nucleus charge field 
of any of paraparticles (ESj) and (ESj) explains once again the absence for 
all types of truly neutral leptons and neutrinos of each of the earlier known 
lepton flavours {Liv) and the availability in them of a kind of flavour {Tia) 
which can be called a true charge. Then it is possible, for example, the 
interaction of such CP-invariant parafermions as ( 1251 ) and (ESj) with field of 
emission is not forbidden by a conservation law 

Lj^v + TpA = const, Tj^A + Lpv = const. (27) 

According to these selection rules, any of difermions (^E^ and (^^ may 
serve as the strong argument in favour of quantum numbers 

T,A = +1, T,A = -1. (28) 

Furthermore, if it turns out that each of paraneutrinos ( fTUj ) and (I22j) there 
exists only in the presence of a unified P-symmetrical force between its two 
structural particles as a consequence of a kind of the regularity of nature of 
elastic scattering of vector Dirac and axial- vector Majorana neutrinos in the 
field of the same nucleus 

Hi^Ir. <l^r) + A{Z) '^-4 K^r, i^ii) + A{Z), (29) 

^{^Yr^l. 4ir,l) + A{Z) '^-4 H^r, 4) + A{Z), (30) 
from the point of view of any type of flavour L/y or T^a, it should be expected 
that a formation of parafermions 

= (^'iL. r^;i = {'^Ih, -vii), (31) 

^^mPi = {^ML^^m)^ ''^^MVi ^ (^mr^^il) (32) 
from the neutrinos of a different C-invariance corresponds in the united pro- 
cesses (ESD and (BOj) to the existence of additive selection rules 

L,,v + Tf.A = const, T,,A + L.-.v = const. (33) 

The latter together with the ideas of each of paraparticles (Elj) and ([22j) 
predicts the size of a true charge for a Majorana neutrino 

T^A = +1, T^A = -1. (34) 
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Therefore, It is relevant to emphasize the legahty once again, for example, 
of interactions of the two types of axial-vector neutrinos of the Dirac and 
Major ana nature with the same field of emission jTj 



Ml^r. 4il^r) + A{Z) ^ K^A Ki) + A{Zl (35) 

^(4,L, + MZ) ^ 4) + A{Z), (36) 

which can exist only in the case where the appearance of difermions ( [TBI ) and 
(I22D as well as of C-invariant paraneutrinos of the same P-parity 

it,, = {4iL. 4), rt,, = {4iR. 4) (38) 
from the C-odd fermions does not contradict the conditions 

T,,A + Tf-.A = const, T..A + T^.a = const. (39) 

Finally, insofar as a question about quantum numbers T^a and T^a, we 
will start from the elastic scattering of leptons (/ = e, /i, r, ...) of a different 
C-parity on the same nucleus 

1(IIr, Its) + A(Z) ''^-^ l^) + A{Z), (40) 

+ MZ) '^-^ ifX) + A(Z), (41) 

originating only if unlike the individual dileptons and (USD, the united 
paraparticles 

= ('rj«). r^^ = {l'^jth (42) 

ir = {ltfR). = (43) 

appear jointly with the selection rules 

Liv + TjA = const, TiA + Ljv = const. (44) 

Comparing their with that constitute difermions (Ej) and (fTHI). but having 
in view of and (US), one can found from (Hlj) that 

TiA = +l, ^A = -l. (45) 
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To verify the signs in sizes of ([2Hj), and one must apply to the 
processes with neutrinos of the most diverse types. A beautiful example is 
the muon decay of a vector nature 

V j\ V -V V -V -V V -V {An\ 

I^L,R ~^ ^L,R^eR,L^fiL,R^ I^R,L ~^ ^R,L^eL,R^^iR,L- ) 

These transitions say in favour of the electric charge conservation 

Q^v = Q,v + Q,v + Q,v, (47) 

Qp^ = Qe^ + Qiy^ + Qi^^^ (48) 

confirming the fact that conditions 

^L^^v = L^v - L^v = Lpv + Lj^v, (49) 

AL^y = L^v - Lf^v = Lgv + L^v (50) 
correspond in ( HSf ) to a formation of vector difermions 

C = (e];,^eL), rl^ = {el,iy^n)- (52) 
To a similar implication one can lead starting from the fi^-decay 

A 1^ A -A A -A 7^ -A A -A /'coN 

ML,i? ~^ ^L,R^eR,L^^iL,R^ I^R.L ~^ ^R,L^eL,R^ iiR,L- (53) 

Here the appearance of axial-vector parafermions 

4=(eL.^e1?), ^el = (ei^el), (54) 

ll = (4^el), ^el = (ef, i^el?) (55) 

answers to conservation of both true number 

^T^A = T^A - T^A = T^A + Tj^A, (56) 

^T^A = TjiA - TpA = T^A + T^A, (57) 
and C-odd electric charge 

Q,xA = Qe^ + Qv^ + QvA, (58) 

QjiA = QeA^QvA^QDA- (59) 



Such a picture, however, loses the thought in decays 

V 7^7^ pA -A V -V 7^7^ pA A -V (nr.^ 

f^L,R ^ ^L,R^eR,L^nL,R^ H'R^L ^ ^R,L^eL,R^fiR,L^ l^Uj 

where the paraparticles ( IMI ) and (E5D appear owing to the selection rules 

AL^v = L^v - Lj,v = TgA + Tj^A, (61) 

ALpv = Lp^v - Lpv = T^A + T„A. (62) 
They satisfy the inequalities 

Qf^y Qe^ + Qda + Q„v, (63) 

QfiV ^Qe^ + Q.^ + Qpv, (64) 
which follow from the fact that a distinction between the truly neutral fermion 
and its antiparticle 

l^^f, uf^uf, (65) 

cannot take place with respect to C-operation, and is the consequence of the 
united CP-invariance of a C-odd particle itself. 

Thus, although dileptons ( I5TI ) and (E2]) together with conditions 

Qfi^ 7^ Qey + Qi^y + Qd^ (67) 

indicate that 

^T^A = T^A - T„A = Lgv + Lpv, (68) 
^TpA = TfiA - TpT = Lgv + Lj,y, (69) 
their formation in the processes 

,jA 7^7/" pV ,-.V A -A 1^ -V V -A (^n\ 

(^L,R ^ ^L,R'^eR,L'^^iL.,R^ f^R,L ^ ^R,L'^eL,R'^ nR,L \*^) 

is forbidden by a charge conservation law. 

Basing on the above-noted contradictions one can think that both Tia and 
TjA in any of (EHD, (Elj) and (US) must have the opposite signs. In other 
words, charge nonconservation in decays (EO) and ( TTOj ) assumed the existence 
of relations among the flavours 

TiA = -Liv, TjA = -Ljv, (71) 
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(72) 
(73) 



From such a point of view, each of (EID and (E2]) can be leaded to his truly 
physical form 

AL^y 7^ TgA + TpA, ^L^v = +const^ T^a + T^a = —const, (74) 

lS.Lpv ^ T^A + T^A, ^Lpv = —const, T^a + T^^a = -^const, (75) 
and equations (EHD and (ESD in this case are replaced by the inequalities 

AT^^A 7^ Lgi^ + Lj^v, ^T^j^A = —const, L^v + Lj^v = +cons^, (76) 

ATj^A LgV + LjyV, ATfiA = +const, L^v + L^v = —const. (77) 

Choices of types (I7I])-([72j) establish in addition a flavour symmetrical pic- 
ture of elastic scattering, in which the absence of parity nonconservation 
connected with (Ell), (BSD ^"^^ (SID explained by the availability of funda- 
mentally important differences in the charges as well as in the masses [7] of 
vector and axial-vector fermions. 

These consequences of flavour symmetry just and give the possibility to 
understand the hypothesis about unidenticality of fermions of the vector and 
axial-vector nature 



So, it is seen that a true number distinguishing a C-odd particle from his 
antiparticle is not of those lepton numbers, an introduction of which can be 
based on the unidenticality of neutrino and antineutrino of vector currents 
from the point of view of C-invariance of such fermions. At the same time, 
to any of both types of quantum numbers corresponds a kind of family. The 
similar connections are not lost even at the interaction of the most diverse 
currents of fermions of a different C-parity with the same field of emission. 
This reflects the availability of a unified regularity of their family structure 
depending on flavour dynamics of particles. 

Thus, our presentations about the nature of truly neutral neutrinos allow 
to formulate the laws of a corresponding mechanism responsible for sepa- 
ration of axial-vector fermions among the other electroweakly and strongly 




(78) 
(79) 
(80) 
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interacted particles. They state that each of famihes (TTSj). dHj), (dSj) and 
possesses his true flavour. We can, therefore, characterize any particle by the 
three (/"^ = e"^, /i^, r"^) true flavours: 

{—1 for /f, z/;-^, z//^, z/^j^, z/fy^i^, 

+1 for 1% if, z>;i, fyA^ yA^^ ^A^^ (81) 
for remaining particles. 

Conservation of full true number 

T^A + T^A + T^A = const (82) 
or all types of true flavours 

TiA = const (83) 

indicates to a principle that between the two left (right)-handed fermions 
from the families (fT3l). (fill). (US) and (EDD there exists a unifled force. It has 
an important consequence for the above-noted difermions of Ai currents. 

Of course, thear appearance in the fleld of emission is compatible with 
the ideas of each of C and P as well as with the equality of summed charge 
of the interacted particles before and after the exchange by a virtual gauge 
boson. Such a principle is the unifled and does not depend of whether the 
parafermions have a vector or an axial-vector nature. Then it is possible, 
for example, to interpret the P-symmetry as a conservation law not only of 
flavour P] but also of any type of the electric charge. 

There exists a range of the structural phenomena, in which the dynamical 
properties of P-parity become fully crucial. An example of this may be a 
decay of r-lepton of a vector nature 

_y i\ AT -V ,,y ,y (^a\ 

^L,R ~^ ^L,R'^eR,L'^TL,R^ ^R,L ~^ ^R,L'^eL,R'^TR,L- \°^) 



As well as in (HSD, each of difermions ( j5Tl ) and (E2D arises here at the 
conservation simultaneously of both lepton number 

/\LfV = LfV — Lpv = L^v + -LjyV, (86) 
and vector C-even electric charge 

Qt^ = QeV + QvY + QvYi (87) 
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QfV = QgV + Q^v + Qpv. 

The solutions coincide with the corresponding sizes from (HZj)- 

and that, consequently, the connections 



= L^v = L^v, L^v = L^v = LfV, (89) 

Lijv = L„v = L^v, Lpv = Lpv = Lpv (90) 
say about universality of a vector interaction 

Qe^ = Qfi^ = QtV, Qe^ = Qj-iV = QfV, (91) 

Q^v = Q^v = Q„v, Q^v = Qpv = Qpv. (92) 
For completeness we remark that a formation of any of dileptons (1541 ) and 



in decays of r'^-lepton 

rt -A ^,A rl -A ^,A -A /qon 

^L,R ~^ ^L,R'^eR,L'^TL,R^ ^R,L ~^ ^R,L'^eL,R'^TR,L \^'^) 

is not forbidden by a selection rule 

AT^A = T^A - T^A = T^A + T^A, (94) 

ATfA = TfA — TpA = TgA + TjyA (95) 
and by a conservation law of an axial-vector C-odd electric charge 

Qt-a = Q^A + QpA + Q„A, (96) 

QfA = Q^A + Q^A + QpA. (97) 
Their comparison with (1561)- (15^ leads us once again to an implication that 

= T^A = T^A, T^A = Tjj,A = TfA, (98) 

T„A = T„A = T^A, TpA = TpA = TpA, (99) 

the existence of which can also be based simply on the universality of an 
axial-vector interaction 

Qe^ = = QtA, Qe^ = QfiA = QfA, (100) 

QiyA = Q„A = Qi,A, QpA = QpA = Q pA . (lOl) 
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So, we can conclude that each type of flavour symmetry expresses the 
universahty of a kind of the interaction as one of dynamical aspects of its 
P-symmetricality. 

At the same time, it is known that any of currents responsible for interac- 
tions of leptons and hadrons with virtual gauge boson can be expressed in the 
form of a sum of vector and axial-vector parts of the same charge or dipole 
moment. This does not imply of course that the same neutron or proton must 
be simultaneously both a C-even and a C-odd nucleon. We have, thus, a full 
analogy to the fact that a classiflcation of elementary particles with respect 
to C-operation admits the existence of the two types of Dirac fermions of the 
vector {V) and axial-vector (A) nature. If such objects are the neutrons and 
protons, they will constitute the nucleonic {N = n, p) families of the isotopic 
doublets of a different C-invariance. 

One group consisting of C-even nucleons of vector Vn currents symbolically 
may present as 

K) ,(n^ (102) 

(5) f')L. (103) 

\P f R 

The second class of doublets includes the truly neutral C-odd nucleons of 
axial- vector A^v currents 

i^^A)An\ /)«, (104) 
,(«", (105) 

R 

For elucidation of their ideas, it is desirable to apply at flrst to the pro- 
cesses 

Y l\ V —Y V —V —V V -V f-\r\a\ 
''^L,R ~^ PL,R^R,L^eL,R^ ''^R,L ~^ PR,L^L,R^eR,L^ [WO) 

from which it follows that vector neutron and neutrino possess the same 
CP-odd electric charge 

Exactly the same one can reanalyze the decays 

^Ir ^ pf,#^,L^el,ii, ^E,L ^ Pil^^iRl'tR^L (108) 
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in conformity with baryon |[T2] and true number conservation. In this case, 
it is expected that truly neutral neutron and neutrino distinguish from one 
another by the availability in them of a different CP-even electric charge 

Q^A = QpA + Q-A + Q„A, (109) 
Q-A = Q-A+Q,A + Q,A. (110) 

However, as we have seen above, in any process of /3-decay originates the 
birth of a dilepton by the same reason. Such a reason can, for example, be 
an existence in all leptonic families of a unified flavour symmetrical force 
between the two left (right)-handed fermions of each type. It establishes the 
connections, at which there exist the left (right)-handed leptons in difermions 
comparatively for a long time without converting into the right (left)-handed 
ones, although this is not forbidden. In other words, a flavour symmetrical 
force relates the two left (right)-handed leptons in flavourless dileptons. They 
are conserved in the form of leptonic strings until an external action is able 
to separate their by a part in the particle type dependence. Therefore, to 
understand the earlier known experimental facts at the fundamental dynam- 
ical level, one must use a principle that a single or a double ;5-decay carries 
out in nuclei without neutrinos as well as without electrons by schemes 

nL,R PL,R + (ei?,L, Z^eL,i?), (Ill) 
nR,L Pr,L + (eL,i?, i>ei?,L), (112) 

2nLM '^Pl,r + 2(ei?,L, z/eL,i?), (113) 
2nR^L 2pj^,L + 2(eL,i?, z>ei?,i). (114) 
In direct experiments left (right)-handed dileptons are observed instead of 
electrons. In addition, it is necessary to take into account the transitions 

(eL,i?, J^eR,L) ^ {eR,L, ^eL.r), (115) 
(ei?,L, VeL.R) ^ {eL,R, J^eR,L) j (116) 

because they correspond in nuclei to the interconversions of nucleons of the 
different components. 

Thus, all properties of electrons fixed in single or double ;5-decay one must 
consider as the characteristic features which refer doubtless only to a leptonic 
string united the electron and its antineutrino. Of course, any of them can 
also be observed in the form of a free particle. This, however, requires the 
creation devices of a sufficiently high sensitivity. 
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